The morphology of 50 normal tricuspid valves was studied. The surface of the leaflets was divided into three zones: (1) the rough zone, into which most of the chordae tendineae are inserted, (2) the basal zone, and (3) the clear zone, which lies between the rough and basal zones.
RECENTLY, we have reexamined the morphology of the mitral valve and have been able to establish a better clinicopathologic correlation in various types of mitral valve abnormality. By identifying the specific fan-shaped chordae tendineae attached to the mitral valve, we were able to delineate the commissural areas clearly and to divide the valve into anterior and posterior leaflets. We were, thus, also able to identify the clefts of the posterior leaflet and to distinguish them from the true commissures.1 2 This definition of mitral valve anatomy eliminates the need to postulate accessory leaflets of the mitral valve. It proved valuable in enhancing clinicopathologic understanding of the syndrome of mitral regurgitation due to prolapse of the posterior leaflet.3
The present report deals with a similar study of 50 normal tricuspid valves in an attempt to clarify the anatomy of the tricuspid valve and, hopefully, to enhance the clinicopathologic correlation in its abnormal function.
Nomenclature
The terms we introduced to define the anatomy of the mitral valve are applicable to the tricuspid valve also, and so will be briefly reviewed and defined.
Both mitral valve leaflets have a rough and a clear zone; in addition, the posterior leaflet has a basal zone. The rough zone is defined as the area between a leaflet's free edge and its line of closure. It is rough because chordae tendineae insert into it. The clear zone is thin and translucent. It stretches from the line of closure to the annulus in the anterior mitral leaflet, and from the line of closure to the basal zone in the posterior leaflet. The basal zone is usually a few millimeters wide and extends from the annulus of the posterior leaflet to the clear zone.
The chordae tendineae of the mitral valve are of three types: fan-shaped, rough zone, and basal chordae. One type of fan-shaped chorda, the "commissural chordae," regularly insert into and define the commissural areas that separate the anterior from the posterior leaflet. These chordae arise as a main stem that branches radially like the struts of a fan to insert into the free margins SILVER ET AL. C-D =the posteroseptal commissure; D-E =the septal leaflet; E-F =the anteroseptal commissure related to the membranous interventricular septum (dotted circle m); F-G = the anterior leaflet; G-H = the anteroposterior commissure. The commissures and the clefts in the posteror leaflet are defined by fan-shaped chordae (fc). The anterior and septal leafs have notches (n) in their free margins. The anterior papillary muscle (apm), most medial papillary muscle on the posterior wall (to the left of diagram), a fold in the septal leaflet (sf), and the membranous interventricular septum (m) are auxiliary landmarks to the commissures. The rough zone of the leaflets is cross-hatched, and the basal zone is stippled. The intervening area is the clear zone.
of the commissure. A second anatomically distinct fan-shaped chorda inserts into the clefts in the posterior mitral leaflet; the clefts divide the posterior leaflet into scallops. The "cleft chordae" give rise to radial branches that insert into the free margin of the cleft, while the main stem of the chorda runs deep beneath the free margin of the cleft and inserts into the rough zone on one or the other side of the cleft. Rough zone chordae tendineae insert into the distal rough zone of the leaflet, and usually split into three cords prior to insertion. The basal chordae tendineae insert into the basal zone of the posterior leaflet. To prevent confusion when defining areas on a tricuspid leaflet, their halves are related to the nearest commissure. Thus, the anterior leaflet of the tricuspid valve, bounded by the anteroseptal and anteroposterior commissures, has anteroseptal and anteroposterior halves.
Methods
Hearts were obtained from patients who had no clinical indication of tricuspid valve disease. There were 27 males and 23 females; all were Caucasians, from 23 to 89 years of age. At autopsy, the heart valves looked normal. In half of the hearts, the tricuspid valve was opened by a knife cut passing from the right atrium to the apex of the right ventricle through the lateral border or acute margin of the ventricle. In the other hearts, the valve was opened medially by the technique described by Fulton.4 After examination in the fresh state, the right ventricle was flattened between two heavy glass plates and the heart fixed in 10% formol saline. The tricuspid valve was then examined, with attention paid to (1) the number of chordae attached to each leaflet; (2) the distribution and arrangement of the chordae; (3) the morphology at the site of their insertion; (4) the tricuspid annulus and its relationships; (5) the valve leaflets; and (6) the areas between the leaflets. Observations were recorded on a diagram. We obtained photographic records to substantiate and illustrate the findings. Transillumination was used to bring out distinctive features of chordal insertion, of the leaflets, and of the interleaflet areas. Each chorda took origin as a single cord, often subsequently . ia~~~~~~~~~~~î &t "
Figure 2
Tricuspid valve opened at the acute (lateral) margin of the right ventricle as in the diagram shown in figure 1 . The annular attachment of the tricuspid valve is indicated by the dashed line. The apex of the anterior papillary muscle (apm) points towards the anteroposterior commissure (a-p), while that of the most medially placed papillary muscle on the posterior wall (pm) points towards the posteroseptal commissure (p-s). athe anterior leaflet; p = the posterior leaflet, which in this instance has only one scallop; a-s = the anteroseptal commissure; s = the septal leaflet. Scale indicates 1 em.
dividing. Its point of insertion is defined as the point at which it begins its attachment to the leaflet, irrespective of the extent of that attachment. The following measurements were made: (1) the length of chorda from origin to insertion (when a chorda split into several components, the shortest distance between origin and insertion was measured); (2) chordal thickness at its midpoint; (3) the circumference of the open valve orifice at the base of the leaflets; (4) the height of each leaflet at its center, from free edge to base; (5) the width of each leaflet at its base; (6) the height of the rough zone at the center of each leaflet, from the free edge to the line of closure; and (7) the spread of each commissure and cleft as defined by the distance, measured along the free edge, between the two most widely separated branches that limit the spread of a fan-shaped chorda. Measurements were made with a caliper, a metric rule graded to 1 mm, an eye-piece micrometer graded to 0.01 mm, and a surgical silk thread. The latter, used on nonlinear surfaces, was subsequently stretched and compared with the metric rule.
To define the annular attachment of the leaflets, we took histological blocks at approximately 5mm intervals around the circumference of two opened valves. The blocks were embedded in paraffin. Sections were prepared from each and stainied with hematoxylin and eosin, Masson's trichrome stain, and by the Verhoeff van Gieson method.
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Results

Basal Attachment of the Tricuspid Valve
When viewed from its atrial aspect the tricuspid valve orifice is roughly triangular with anterior, posterior, and septal sides. When the valve is opened through the acute margin of the right ventricle and examined as shown in figures 1 and 2, with the heart orientated so that its apex-to-base axis is directly up and down rather than in the anatomic position, the attachments of the valve leaflets to the annulus are at different levels. Referring to figure 1 and progressing from left to right, the attachments of both the posterior leaflet and the posteroseptal half of the septal leaflet are roughly horizontal and about 15 mm lower than the highest part of the valve's attachment, which occurs at the anteroseptal commissure near the midpoint of the membranous interventricular septum. From about the midpoint of the septal leaflet, the attachment angles upwards at about 30 from the horizontal to reach the anteroseptal commissure. The anterior leaflet's attachment then gradually slopes down from its highest point at the anteroseptal commissure to join the '.E lW Histologically, the connective tissue in a leaflet either joins the subendocardial tissue or unites with a small triangular mass of connective tissue to form the valve annulus ( fig.  3A ). The annulus is indistinct on the septal side where its connective tissue merges with that in the membranous interventricular septum. Generally, the annular attachment is at the atrioventricular junction, but that of the anteroseptal half of the septal leaflet is on the ventricular side of the atrioventricular junction ( fig. 3B ). It inserts into a tongue of dense connective tissue continuous with that in the aortic valve annulus. Thus, in this area, the tricuspid annulus has right ventricular septal muscle deep to it ( fig. 3B ).
The annular circumference of the valve in the 27 hearts from men was 11.4 + 1.1 cm, and in the 23 female hearts, 10.8 + 1.3 cm.
Tricuspid Valve Chordae Tendineae
There are two morphologically distinct types of fan-shaped chordae tendineae in the mitral valve. Both types are present in the tricuspid valve, but in contradistinction to the mitral valve, neither inserts into a particular region consistently. Therefore, to avoid confusion they have been named "fan-shaped" chordae, without further subdivision. Rough zone and basal chordae are attached to the tricuspid valve, as they are to the mitral.
Hoxwxever, in the tricuspid valve two additional types of chordae not seen in the mitral valve are found, free edge chordae and deep chordae. Thus, five different types of chordae tendineae are attached to the tricuspid valve: fan-shaped, rough zone, basal, free edge, and deep chordae.
General Characteristics of Tricuspid Valve
Chordae Tendineae
The chordae of the tricuspid valve are fibrous cords of various lengths. They may originate from a papillary muscle either directly from the apex of the muscle or from small nipples which are usually on its upper third. Alternatively, the chordae may arise directly from the muscle of the posterior or septal walls of the right ventricle. The chordae that insert into the leaflet tissue ( true chordae) will be described here. False chordae that insert elsewhere, for example into the muscle, will not be considered. The majority of the true chordae branch soon after their origin; some branch just before insertion; a few do not branch at all. Generally, those Thread-like communications between chordae passing to the apex of a septal leaflet (s). A fan-shaped chorda (arrow) defines the posteroseptal commissure (p-s). Scale indicates 5 mm.
Figure 5
Fan-shaped chordae attached to the tricuspid valve. The branches in both spread radially and attach to the free margin, but in some the main stem of the chorda (arrow) runs deep to the leaflet free margin to insert into the adjacent rough zone on one or the other side of the midline (A). Black paper has been used behind the chorda in (B) to increase the contrast for photography. Scale inidicates 5 mm. that insert into the lateral margins of the leaflets or into the scallops of the posterior leaflet, pass at an oblique angle from their origin to insertion. Those that insert elsewhere, if fan-shaped chordae are excluded, are aligned roughly parallel to each other and at right angles to the valve annulus. Threadlike communications pass between chordae or their branches in slightly more than 10% of hearts and may form a lace-like pattern ( fig.  4 ). They are most frequently related to the insertion of fan-shaped chordae, passing to the clefts on the posterior leaflet, or to chordae that insert into the apex of the scallops of the posterior leaflet or of the other leaflets. Rough Zone Chordae. These chordae insert into the "rough zone" on the ventricular aspect of each leaflet. Each chorda splits into three cords soon after its origin (figs. 6 and 7). One cord inserts into the free margin of the leaflet, one into the upper limit of the rough zone at the line of closure, and the third between the other two. The cords may branch further and often do, particularly the one passing to the free edge, sometimes giving a fan-like insertion (figs. 11, 13, and 14A). Atypical rough zone chordae.1 with only two cords, are not frequent in the tricuspid valve.
Rough zone chordae were attached to the anterior leaflet in all 50 hearts, to the posterior leaflet in 41, and to the septal leaflet in 49.
Those related to the anteroseptal margins of the septal and anterior leaflets are often short. The average length and width of the rough zone chordae are given in table 1, and their number is given in table 2. Abbreviations: ap = anteroposterior; ps = posteroseptal; as = anteroseptal. *We established the apex of a leaflet or of a posterior leaflet scallop as a fixed point, and measured the chordae of any type found closest to and on either side of that point. The length of all fan-shaped chordae and of basal chordae was measured.
Free Edge Chordae. These single, threadlike, often long chordae usually originate from the apex of the papillary muscle, but may come from its base. They insert into a leaflet's free edge ( fig. 8 ), frequently near its apex, but they may insert between the apex and a commissure or cleft. Sometimes they branch before insertion, and their fine subdivisions form a delta-shaped insertion at the free edge. One or more were found attached to 32 anterior, 24 posterior, and 25 septal leaflets. The dimensions and number are found in tables 1 and 2.
Deep Chordae. Deep chordae are long. They pass deep to a leaflet's free margin to insert on its ventricular surface either in the upper part of the rough zone or in the clear zone ( fig. 9 ). They may be single or they may branch into two or three cords just before insertion. Often the cord-like branches have a triangular fold of membranous tissue passing between them and the leaflet just before their insertion ( fig. 9 ). Such chordae were attached to the anterior leaflet in 38 hearts, to the posterior in 29, and to the septal leaflet in 33. One inserted into an anteroposterior commis- ( Basal Chordae. To be defined as such, a basal chorda had to be completely separated from the wall of the ventricle. Thus, we did not enumerate the triangular folds of membranous tissue that were attached to the ventricular wall and joined the apices of trabeculae carnae to the base of the tricuspid valve leaflet ( fig. 1OA ). Basal chordae as we defined them are usually single. They may be round cords ( fig. lOB) , flattened ribbon-like structures ( fig. 10C ), long and slender, or short and muscular. They arise directly from the myocardium or from small trabeculae carnae (fig. lOB) , and may flare into thin (Right) Deep chorda attached to the septal leaflet (s) at the upper limit of the rough zone. Note fold of membranous tissue (arrow) joining the chorda to the leaflet near its insertion. The free edge of the leaflet has been drawn forward to facilitate photography. Scales indicate 5 mm. membranous bands just before their insertion. They insert into a zone approximately 2 mm wide extending into the leaflet from the annular region. Basal chordae were found attached to 23 anterior. 23 On the average, 25 chordae insert into the tricuspid valve. There is no significant differ- 
Figure 13
Posterior leaflet of the tricuspid valve divided into three scallops (p) by clefts (c) into which fan-shaped chordae (thin arrows) insert. A fan-shaped chorda (thick arrow) also inserts into the anteroposterior commissure (a-p). The apex of the anterior papillary muscle (apm) points towards the commissure. The apex of the most medially placed papillary muscle on the posterior wall of the right ventricle (pm) points towards the posteroseptal commissUre (p-s). A double arrow defines the rough zone chorda with a fan-shaped free edge component insertinig into a notch (n) on the posteroseptal side of the septal leaflet (s). Scale indicates 5 mm.
Commnissures
The fan-shaped chordae are used to delineate the leaflet commissures. However, these chordae are not present in all commissures, and other landmarks must be used to define the commissures in some hearts.
Anteroseptal Commissure. The basal attachment of the tricuispid valve reaches its highest level at the membranous interventricular septum, where the anterior and septal walls of the right ventricle join (figs. 1 and 2). At this point a deep indentation is seen in the leaflet tissue ( fig. 11 ) or, rarely, leaflet tissue is absent. The area was easily identified in all hearts and marks the commissure between the anterior and the septal leaflets. Forty-one hearts had a fan-shaped chorda at this site. This chorda, which has flattened ribbon-like branches ( fig. 11 ), is short and arises either directly from the septal band of the crista supraventricularis or from a small papillary muscle on that band. The chorda was adherent to the membranous interventricular septum in six hearts but its branches were still clearly definable. Related to the anteroseptal fan-shaped chorda in another eight hearts was a triangular membranous flap which joined the anteroseptal commissure to the membranous interventricular septum (figs. 12A and B). Nine hearts had no fan-shaped chorda at this commissure, but six of these had a membranous flap like that described above. The remaining three had no leaflet tissue crossing the membranous interventricular septum.
Anteroposterior Commnissure. The anteroposterior commissure forms a deep indentation in the leaflet tissue between the anterior and posterior leaflets (figs. 2, 11, and 13). In 47 of the 50 hearts, it was well delineated by a fan-shaped chorda and was located roughly at the acute margin of the right ventricle. No chorda of any type was present in the area in two hearts, while a third had a deep chorda inserted into the commissure. The anterior papillary muscle, which is usually the largest and has the moderator band attached to it, is another useful landmark, as usually it points towards this commissure (figs. 2, 11, and 13 ). Both the anterior papillary muscle and a fanshaped chorda were used to define the large anteroposterior commissure in 37 of the hearts. The fan-shaped chorda alone defined it in 10 hearts, and the anterior papillary muscle alone in three hearts. fan-shaped chorda, a papillary muscle, and a fold in the septal leaflet of the tricuspid valve. All 50 hearts had a fan-shaped chorda inserting at this site. The most medially placed papillary muscle on the posterior wall is also an indicator of this commissure (figs. 2 and 13), as its apex was directed towards the commissure in 43 hearts. This muscle varies considerably in size but is usually small. Frequently, the fan-shaped chorda passing to the posteroseptal commissure arises from it. The third indicator of the commissure is a fold in the tissue of the septal leaflet. The fold runs towards the leaflet's free margin and usually ends in a notch in the free margin immediately medial to the commissure. This was the case in 40 of the hearts. In 33 hearts, all these indicators of the posteroseptal commissure were present. In the others, one or more of the indicators were found.
General Characteristics of Commissural Areas. The free edge of the commissural areas usually forms a smooth arch. However, small projections of valvular tissue, "miniscallops," may project towards the apex of the heart between branches of fan-shaped chorda inserting into the commissure. The miniscallops are very small and can be distinguished from true scallops without difficulty.
The spread and height of each of the commissures is given in table 3 . The posteroseptal commissure has the widest spread of the three.
With the commissures defined, all the intervening tissue forms the respective leaflets. Thus, the tricuspid valve has anterior, posterior, and septal leaflets.
Tricuspid Valve Leaflets
Anterior Leaflet. The anterior leaflet (also called the infundibular, lateral, superior, or greater leaflet) is the largest of the three. Usually it is semicircular, but it may be quadrangular. Its free edge may be smooth or slightly serrated. On its free edge a notch was observed close to the anteroseptal commissure in 47 of the leaflets (figs. 11, 14A and B). The notch varied in depth and width, but was sometimes as deep as a commissure. Sometimes it was large enough to suggest that However, the chorda that inserted into the notch arose from the septal band of the crista supraventricularis and was almost invariably a rough zone chorda, with its free edge cord inserted in a fan-like manner (fig. 14A ). There is no difficulty in differentiation between such a chorda, with its two deep components inserting into the rough zone, and a fanshaped chorda. In two hearts, however, a true fan-shaped chorda inserted at this notch ( fig.  14B ). A second notch was seen at the apex of the leaflet in six hearts. This was never as deep as a commissure, and, while it seemed to subdivide the leaflet, a rough zone chorda always inserted into it. In some instances the anterior papillary muscle pointed towards this apical notch, but the presence of the rough zone chorda inserting there prevented confusion with a commissure. The anterior leaflet of one heart showed a second apical notch a little closer to its apex than is the common one described above. The dimensions of the anterior leaflet are found in tables 4 and 5.
Posterior Leaflet. The posterior leaflet (also named the marginal, dorsal, or inferior leaflet) lies between the anteroposterior and posteroseptal commissures. The leaflet has several indentations or clefts in its free edge that give it a scalloped appearance ( fig. 13 ). Fanshaped chordae insert into the clefts. The size and number of scallops vary. Usually they are semicircular, but their shape may vary. The outline of their free edge is smooth or, less commonly, finely serrated. The posterior leaflet of 15 hearts had only one scallop, while 21 had two, 13 three, and one had four. Where two existed, they were named after the adjacent commissures. The scallops were of equal size in seven leaflets, while the anteroposterior commissural scallop was the larger in 13, and the posteroseptal in one. The third scallop, found in 13 hearts, was called the middle scallop. This was the largest in four hearts, while in seven the anteroposterior Septal Leaflet. The septal leaflet (also called the medial leaflet) is defined by the posteroseptal and anteroseptal commissures. Part of its basal attachment is to the posterior wall of the right ventricle but most is to the septal wall. Near the midpoint of the leaflet its attachment angles towards the base of the heart to reach the anteroseptal commissure at the membranous interventricular septum (figs. 1, 2, and 15 ). The angle marks the transition from the posterior to the septal wall of the ventricle. As a result of the angulation, the septal leaflet appears to have a fold or pleat in its substance ( fig. 15 ). The fold follows the angle between the septal and posterior walls.
Near the base of the leaflet, it runs parallel to the annular attachment of the leaflet and a little distance from it. Then the fold passes towards the leaflet's free margin, and usually ends in its notch on the septal side of the posteroseptal commissure ( fig. 15 ). The fold can be seen in fresh hearts, but is more obvious if the heart is fixed. The portion of the leaflet distal to the fold appears redundant (figs. 2 and 15). The septal leaflet is semioval. In 40 of 50 hearts its free margin showed a notch near the posteroseptal commissure (figs. 13 and 15) . This may be very deep and may suggest an accessory leaflet between the posterior and septal leaflets. However, the notch always has a rough zone chorda inserting into it ( fig. 15 ), often with a fan-like insertion of its cord to the free edge. The dimensions of the septal leaflets are shown in table 4.
Figure 16
Transilluminated tricuspid valve showing semi-opaque rough zone defined by dashed lines near the leaflet's free margin. The translucent clear zone is immediately above the rough zone, and the basal zone is seen near the base of the leaflet. a =anterior leaflet; p=scallops of the posterior leaflet; s = septal leaflet. The rough zone of the tricuspid leaflets is rough and thick on palpation and semiopaque on transillumination ( fig. 16 ). The area is neither as rough nor as thick as that on the mitral valve leaflets. It does not extend into the commissural areas.
The basal zone of the tricuspid leaflet extends 2-3 mm into the leaflet from the annulus. As in the mitral valve, basal chordae insert into the ventricular aspect of the leaflet in this area. However, the basal zone on the tricuspid valve both extends into the commissural areas and is present in all three leaflets.
Unlike the clear zones of the mitral valve, those of the tricuspid valve receive some chordal insertions on their ventricular aspect. The heights of the rough and clear zones are given in table 5 .
Rarely, small holes occur near the free margin of the leaflet and/or commissures ( fig.  6 ). These are probably developmental anomalies but, like fenestrations in the semilunar leaflets, could be acquired.
Discussion
Chordal Classification
While the pattern of chordal insertion in the tricuspid valve is more variable than in the mitral valve, the chordae can be classified as shown in table 6.
In the mitral valve two anatomically distinct types of fan-shaped chordae are found, the cleft and commissural chordae. Both morpho-logical forms of fan-shaped chordae are found in the tricuspid valve, but because they do not insert consistently into commissures or clefts they could not be given the same name as their counterparts in the mitral valve, and so have been referred to collectively as fanshaped chordae. As was the case with the mitral valve, however, the fan-shaped chordae were of major importance in defining the commissures between the tricuspid leaflets and the clefts of its posterior leaflet.
Four other types of chordae tendineae were recognized in the tricuspid valve. The basal and rough zone chordae of the tricuspid leaflets have a similar morphology to those of the mitral valve. However, the basal chordae of the tricuspid valve insert into all three leaflets, not into the posterior leaflet only as in the mitral valve. The cords of the rough zone chordae of the tricuspid valve have a greater tendency to branch than those of the mitral valve. A fan-like insertion of the free edge component of a rough zone chorda into a notch in a leaflet's free margin must be distinguished from a true fan-shaped chorda. This causes a problem most frequently in the notches on the anteroseptal side of the anterior leaflet and the posteroseptal side of the septal leaflet. The difficulty is easily solved because rough zone chordae invariably insert into the lateral margins of the leaflet and because of the presence of their other two cords. No thickened rough zone chordae like the strut chordae of the mitral valve are in the tricuspid valve. Free edge and deep chordae are unique to the tricuspid valve. The deep chordae seem to provide a second arcade of leaflet attachment not found in the mitral valve. Possibly this is needed because of the larger valve annulus and the larger veil of leaflet tissue that descends into the ventricular cavity.
The only classification of tricuspid valve chordae we found in the literature was that of Tandler,5 who divided both tricuspid and mitral valve chordae into three orders, depending upon their site of insertion on the leaflet's ventricular surface. This classification is simple, but in our view, is not satisfactory. It neither emphasizes the morphological differences between chordae nor relates their site of insertion to their function. Furthermore, it could lead to an unwarranted separation of the individual branches arising from, for example, a single rough chorda.
The classification proposed here permits a clear definition of the commissures of the tricuspid valve and of the scallops of its posterior leaflet, and thus helps resolve some of the controversies regarding the anatomy of this valve. It will be useful for functional studies of the chordae tendineae. For example, we agree with Goor and Edwards6 that the short chordae tendineae attached to the anteroseptal half of the septal leaflet and the unusual relationship of the myocardium posterior to the valve annulus in this area are important factors in the formation of friction lesions on the septal endocardium of the right ventricle. As in the mitral valve, we think it probable that the branches of the fan chordae at the commissures and clefts fold and unfold during the closure and opening of the valve and so aid apposition of the leaflets in this area. Leaflets Although it has been known for many years that the tricuspid valve has three leaflets,7 8 modern anatomy text books suggest that the number of leaflets may vary,9 or that accessory leaflets may be found between the main leaflets.10 11 Indeed, one may find a report in the literature of the tricuspid valve having up Circulation, Volume XLIII, March 1971 to five leaflets.'2 We think the reason for the confusion is the lack of a clear definition of the commissures and of the extent of the leaflets. Possibly the confusion has persisted because tricuspid commissurotomy is done rarely, and, therefore, the need for studies comparable to those that helped define the mitral valve commissures13 did not arise. The fan-shaped chordae are very useful and exact landmarks of the commissures, and in the few hearts where such chordae are not found other pointers may be used to define them. Once the commissures are defined, all valvular tissue between them are part of the leaflets. Thus, the tricuspid valve has an anterior leaflet, a posterior leaflet with a variable number of scallops, and a single septal leaflet. As was the case with the mitral valve, this definition of leaflet anatomy eliminates the concept of accessory leaflets. The occasional presence of a deep notch on the posteroseptal side of the septal leaflet or in the anteroseptal side of the anterior leaflet does not mean that accessory leaflets exist. Even in the two hearts in which there was a deep notch in the anterior leaflet with a fan-shaped chorda inserted into it, one can consider this unusual finding as a subdivision of the leaflet. It could be argued that these two hearts had accessory leaflets, but for the sake of clarity and uniformity we prefer to state that on rare occasions the anterior leaflet may have a scallop near the anteroseptal commissure.
The subdivision of the surface of the tricuspid valve leaflet is comparable to that of the mitral valve. In the tricuspid, however, the basal zone is present on all the leaflets and extends into the commissural areas with occasional chordae inserting there.
The oblique origin of the septal leaflet and its attachment to the septal wall by short chordae suggests that this leaflet may be the least mobile of the three, and perhaps the one most prone to incompetence. King'4 and, more recently, Van der Spuy15 proposed that the construction of the tricuspid valve is such that it should become incompetent under adverse hemodynamic circumstances. We agree with the authors that the design of the valve, its relationship, and the behavior of the right ventricle under stress may all make it prone to become incompetent, but we cannot agree that the valve is designed to be incompetent.
